Combined treatment with Epimedium koreanum Nakai extract and gefitinib overcomes drug resistance caused by T790M mutation in non-small cell lung cancer cells.
Although the epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors, such as gefitinib, have shown promising therapeutic efficacy in nonsmall cell lung cancer (NSCLC) patients harboring EGFR activating mutation, development of acquired resistance is almost inevitable. We investigated whether the addition of Epimedium koreanum Nakai extract (EEF) to gefitinib could overcome the resistance of NSCLC cells to gefitinib. In our study, the growth inhibitory effects of cotreatment differed between mutant EGFR and wild type EGFR. A synergistic antiproliferative effect was observed in the combined treatments in H1975 and PC-9GR cells carrying T790M EGFR. In addition, the cotreatment exhibited a much greater inhibition than either agent alone on the following metastatic processes: (a) invasion, (b) wound healing, and (c) tubule formation by endothelial cells. The phosphorylations of EGFR family (EGFR, HER-2, and HER-3) and EGFR downstream PI3K/Akt/mTOR pathway in H1975 and PC-9/GR cells were also attanuated, whereas EEF or gefitinib alone had no obvious effects. Similarly, the combination effectively suppressed tumor growth and increased mice survival in PC-9GR xenografts. The results indicate that the addition of EEF to gefitinib is a promising strategy to overcome T790M-mediated drug resistance.